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CLAIMS 

Al material for a solid polyelectrolyte, 
comprising a multi- segmented f luoropolymer having at least 
two types of f luoropolymer chain segments differing in 
monomer composition, at - least one type of the 
f luoropolymer chain segments containing sulfonic acid 
functional groupsy 



2. The material according to Claim 1 , ^hiel 

A- 

x!ompr 4se6» a multi -segmented \C luoropolymer having a 
f luoropolymer chain segment A containing sulfonic acid 
functional groups and a f luoropolymer chain segment B 
containing no sulfonic acid functional groups , the 
f luoropolymer chain segment B having a crystalline melting 
point of 100*C or higher or a gl^ps transition point of 
100°C or higher. 

3. The material according /to Claim 2, wherein 
the f luoropolymer chain segment/ A )p9rt€a^ning sulfonic acid 
functional groups is a copolymer ^fidpipri^feing : 

(a) an ethylenic f luoropolymer 
acid functional groups; and\ 

(b) at least one type of ethylenic/f lVioromonomer unit 
copolymerizable with the unit (a) \and containing no 
sulfonic acid functional groups 

4 . The material according to Olaim 3 , wherein 
the ethylenic f luoromonomer unit (a) containing sulfonic 



unit \coTitaining sulfonic 
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Fl # CI or OY 1 wherein Y 1 is 



C x to C 40 divalent 



acid functional group s\ is represented by Formula (1) 

CX 2 =CX 1 - ( O ) n - Rf - S0 2 Y ( 1 ) 

wherein X and X 1 may be\tl^£ same or different and are each 
hydrogen or fluorine; Y 

hydrogen, alkali metal o| C/ to C 5 alkyl; Rf is C 1 to C 40 
divalent f luor oalky lene N 

f luo\rp^lkylene having etheV: bond(s); and n is 0 or 1, 

le material according to Claim 3 , wherein 
the "at Aeast oAe type of ethylenic fluorompnomer unit (b) 
containing no sulfonic acid functional groups yk 
tetraf luoroethylfene . 

6 . The material according to Claim 2 , wherein 
the f luoropolymer \chain segment B is a polymer chain 
comprising 85 to 1©0 mol% of tetraf luoroethylene and 15 to 
0 mol% of a monomerX represented by Formula ( 3 ) 




CF 2 =CF-Rf c 



(3) 



wherein Rf" 1 is CF 3 or pRf b wherein Rf b is C-^ to C 5 
perf luoroalkyl . 

1. The material according to Claim 2, wherein 
the multi- segmented f luoropolymer has an equivalent weight 
of 400 to 1600. 



8. The material according to Claim 1, whio 




rnmpri spa. a multi- segmented f luoropolymer having at least 
two types of f luoropolymer chain segments C and D 
containing sulfonic acid functional groups, the 



• 
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f luoropolymer chain segment C having a smaller equivalent 
weight than the f luoropolymer chain segment D. 

9 . The material according to Claim 8 , wherein 
the f luoropolymer chain segment D has a crystalline 
melting point of 100°C or higher or a grass transition 
point of 100°C or higher. 

10. The material according to Claim 8, wherein 
the f luoropolymer chain segments C and D containing 
sulfonic acid functional groups are each a copolymer 
comprising: 

(c) an ethylenic f luoromonomer unit containing sulfonic 
acid functional groups; and 

(d) at least one type of ethylenic f luoromonomer unit 
copolymerizable with the unit (c) and containing no 
sii^f onic acid functional groups . 

Phe material according to Claim 10, wherein 



siri 

ft 



the ethylenic fVLuoromonomer unit (c) containing sulfonic 
acid functional Vjroups is represented by Formula ( 1 ) 

CX 2 =CX 1 \ ( O ) n - Rf - S0 2 Y ( 1 ) 

wherein X, X 1 , Y, p and Rf are as defined above. f . 

12. The material according to Claim 8 , rwh- ich is * 
the mult i- segmented f luoropolymer in which the 

f luoropolymer chain segment D has an equivalent weight of 
1000 or more. 

13. A material according to Claim 8, wherein the 
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multi- segmented f luoropolymer has an equivalent weight of 
400. fco 1600. 

w 

I ¥ 



14. A solid polyelectrolyte membrane comprising 



the muPti- segmented f luoropolymer according to Claim 2 



15. The solid polyelectrolyte membrane according 
to Claim 14, wherein the mult i- segmented f luoropolymer 
contains protonated sulfonic acid (S0 3 H) groups as the 
sulfonic acid functional groups , and has a modulus of 
elasticity of at least lXio 8 dyn/cm 2 at 110°C or higher. 

16. The solid polyelectrolyte membrane according 
to Claim 15, wherein the equivalent weight of the whole 
multi^egmented f luoropolymer is 1600 or less. 

17. A Vnulti- segmented f luoropolymer having a 
f luoropolymer chain segment A 1 containing sulfonic acid 
functional groups! and a f luoropolymer chain segment B 1 
containing no sulfonic acid functional groups, wherein: 

the f luoropolymer chain segment A 1 containing 
sulfonic acid functional groups is a copolymer having a 
molecular weight of 5000 to 750000 and comprising: 

(e) 1 to 50 mole% of at least one type of structural unit 
represented by Formula ( 1 ) 

CX 2 =CX 1 - (0) n -Kf -S0 2 Y ( 1 ) 

wherein X, X 1 , Y, n atad Rf are as defined above, and 

(f ) 99 to 50 mol% of at least one type of ethylenic 
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monomer structural unit containing no sulfonic acid 

functional grloups ; and 

the f luoropolymer chain segment B 1 is a 
f luoropolymer chain containing at least one type of 
ethylenic f luorompnomer unit and having a molecular 
weight of 3000 to u.200000. 

18. The multi- segmented f luoropolymer according 
to Claim 17, whereih the ethylenic f luoromonomer (e) in 
the f luoropolymer chain segment A 1 is represented by 
Formula ( 2 ) \ 

CF 2 =CFO-Rf -S0 2 Y ( 2 ) 

wherein Y and Rf are &s defined for Formula (1). 

19. The multi-segmented f luoropolymer according 
to Claim 17, wherein the ethylenic monomer (f) in the 

f luoropolymer chain segment A 1 contains at least one 
ethylenic f luoromonomer . 

20. The multi- segmented f luoropolymer according 
to Claim 19, wherein the ethylenic monomer (f ) is 

te t r af luor oethylene . 

21. The multi -segmented f luoropolymer according 
to Claim 17, wherein the f luoropolymer chain segment B 1 is 
a polymer chain comprising 85 to 10 mol% of 

tetraf luoroethylene and 15 to 0 mol% of a monomer 
represented by Formula (3) 

CF 2 =CF-Rf a (3) 



wherein Rf a is CF 3 or ORf b wherein Rf b is C ± to C 5 



perf luoroalkyl , 



multi-segmented f luoropolymer having at 



leasl ftatfo types! of f luoropolymer chain segments C 1 and D 1 
containing sulfonic acid functional groups , wherein : 

the f jluoropolymer chain segment C 1 is a 
copolymer having\ a molecular weight of 5000 to 750000 and 
comprising: 

(g) 13 to 50 mol%\of at least one type of ethylenic 
f luoromonomer structural unit containing sulfonic acid 
functional groups and represented by Formula ( 1 ) 

CX 2 -CX 1 -(Q) n -Rf-S0 2 Y (1) 
wherein X, X 1 , Y , n and Rf are as defined above, and 

(h) 87 to 50 mol% of \at least one type of ethylenic 
monomer structural unit containing no sulfonic acid 
functional groups A and 

the f luoropoJyymer chain segment D 1 is a 
f luoropolymer chain having a molecular weight of 3000 to 
1200000 and comprising: 

(i) not less than 0,1 moA% but less than 13 mol% of at 
least one type of ethylenic f luoromonomer unit 
containing sulfonic acn_d functional groups and 
represented by Formula \(1) 

CX 2 =CX 1 - ( 0 ) n - Rf - SO^ ( 1 ) 

wherein X, X 1 , Y, n and ^Rf are as defined above, and 
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(3) more than 87 iAol% but not more than 99.9 mol% of at 

) least one typel of ethylenic monomer unit containing no 
sulfonic acid functional groups. 
23. The multi- segmented f luoropolymer according 
to Claim 22, whereip the ethylenic „f luoromonomer (g) in 
the f luoropolymer c^iain segment C 1 is represented by 
Formula ( 2 ) 

CF 2 =CFO-Rf \S0 2 Y (2) 
wherein Y and Rf are las defined for Formula ( 1 ) . 

24. The multi- segmented f luoropolymer according 
to Claim 22, wherein the ethylenic monomer (h) in the 

f luoropolymer chain segment C 1 contains at least one 
ethylenic f luoromonomer . 

25. The multi-segmented f luoropolymer according 
to Claim 24, wherein the ethylenic monomer (h) in the 

f luoropolymer chain segment C 1 is tetraf luoroethylene . 

\kA ^b/* Tltie multi- segmented f luoropolymer according 
to Claim 22 f wherein the ethylenic f luoromonomer (i) in 
the f luoropolymep chain segment D 1 is represented by 
Formula ( 2 ) 

CF 2 =CFOARf -S0 2 Y ( 2 ) 

wherein Y and Rf ate as defined for Formula ( 1 ) . 

27. The multi- segmented f luoropolymer according 
to Claim 22, wherein the ethylenic monomer (j) in the 
f luoropolymer chain segment D 1 contains at least one 
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ethylenlc f luoromonomer . 

28. The mult i- segmented f luoropolymer according 
to Claim 27, wherein the ethylenic monomer (j) in the 
f luoropolymer chain segment D 1 is tetraf luoroethylene . 



